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Chemistry  for  Medicine 

Name:         M&J)Bl  AHSVlERS  ID  Number: 


Time:  11/2  hours 


Useful  constants:    1  A  =  10-8  cm 

0=0  (double  bond)  ~1 .20  A 
0-0  (single  bond)  ~1 .48  A 


1 

H 

1.008 

2 

He 

4.003 

3 

Li 

6.941 

4 

Be 

9.012 

5 
B 

10.81 

6 
C 

12.01 

7 
N 
14.01 

8 

o 

16.00 

9 
F 

19.00 

10 
Ne 

20.18 

11 
Na 

22.99 

12 

Mg 

24.31 

13 
AI 

26.98 

14 
Si 

28.09 

15 
P 

30.97 

16 
S 

32.07 

17 
CI 

35.45 

18 
Ar 

39.95 

19 
K 

39.10 

20 
Ca 

40.08 

21 
Sc 

44.96 

22 
Ti 

47.88 

23 
V 

50.94 

24 
Cr 

52.00 

25 
Mn 

54.94 

26 

Fe 

55.85 

27 

Co 

58.93 

28 
Ni 

58.69 

29 

Cu 

63.55 

30 
Zn 

65.38 

31 
Ga 

69.72 

32 
Ge 

72.59 

33 
As 

74.92 

34 
Se 

78.96 

35 
Br 

79.90 

36 
Kr 

83.80 

37 
Rb 

85.47 

38 
Sr 

87.62 

39 

Y 

88.91 

40 
Zr 

91.22 

41 
Nb 

92.91 

42 
Mo 

95.94 

43 
Tc 

(98) 

44 
Ru 

101.1 

45 
Rh 

102.9 

46 
Pd 

106.4 

47 

Ag 

107.9 

48 

Cd 

112.4 

49 
In 

114.8 

50 
Sn 

118.7 

51 

Sb 

121.8 

52 
Te 

127.6 

53 
I 

126.9 

54 
Xe 
131.3 

55 
Cs 

132.9 

56 
Ba 

137.3 

57 

La* 

138.9 

72 
Hf 

178.5 

73 
Ta 

180.9 

74 
W 

183.9 

75 
Re 

186.2 

76 
Os 

190.2 

77 
Ir 

192.2 

78 
Pt 

195.1 

79 
Au 

197.0 

80 

Hg 

200.6 

81 
TI 

204.4 

82 
Pb 

207.2 

83 
Bi 

209.0 

84 
Po 

(209) 

85 
At 

(210) 

86 
Rn 

(222) 

87 
Fr 

(223) 

88 
Ra 

226 

89 
Acf 

(227) 
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95 

(a)  Sketch  and  describe  the  following  orbitals: 


(i)  The  atomic  orbital  with  the  quantum  numbers  n  =  3,  (=  1,  mt=  -1 


Tfte  atomic  orbital  is  5 


atomic  orbital  has 


Trie  3py 

-two  lobes  Which  lie  on  "the 
M- Gcxis  With  oi  nucleus  a^ 
the  centre.  This  orbital  is 
JO  the  thii  cl  shell  Ifrerefbre 
it  has  one  radhctl  node 

(ii)  The  hybrid  orbital  of  carbon  in  C2H2  gas. 

H— C=ic — D    each  cart  on  crtom  is 

hi 


iijbfia  (orJDjJfcais  lie  on  the  jc-coms 


(b)  What  is        and  where  does  it  come  from? 

^A;i>/^  ^epreseats  the  wavepunetion  of  a  specific 
atewc  orbital.  It  is  derived  -from ike  Schrodimer 

(c)  Arrange  the  following  atomic  orbitals  of  the  hydrogen  atom  in  order  of  increasinfefew^'0^ 
(from  lowest  to  highest):  -J 


4f    6s  3p 


5f 


3d  4s 


2p 


2p<  3p=-3d<4^=  4f  <6>S 


This  arrangement  is  according  to  what  principle,  law  or  rule? 

Aujbau  principle,  

(d)  What  is  the  set  of  quantum  numbers  for  the  valence  electron  of  potassium? 


± 


2 


(e)  (i)  What  do  we  mean  by  the  term  shape  of  a  molecule?  (Do  not  draw  any  shape). 

TTv^  -tkree^dirw-er^iona)  Structure  "that  shorts  the 
orventattbA  of  -the  citoras  ir\  space 

(ii)  List  three  properties  of  matter  that  are  influenced  (affected)  by  the  shape  of  a 
molecule. 


polarity 


reactivit 


3- 


mtermolecutcgr  forces 


(iii)  Draw  and  name  the  isomers  of  heptane  with  a  quaternary  carbon  atom. 


ctt* 

^  cm. 


t  ^5  CH^cHoC-cH0GH^ 
5  c% 


(iv)  Draw  and  name  the  isomers  of  N2F2  and  namo  thorn.  Show  if  they  are  polar  or  nonpolar. 

Ve  =  2(5)+  QQl)  =  24€" ».  1 2e  7x5 


J*        "  nonpolar  fj^jj  /*> 


~trcLns~dimtfGCf<uL        .  *:7.5  3 


(f)  The  bonds  in  ozone  are  identical  and  have  a  length  of  128  pm.  The  angle  is  ~1 17° 
Discuss  the  structure  of  ozone. 

03    ve  ^  3 ((e)-  I8e=  ^eprs 

resonarce  Stmetu^ 
6=6—6:  :6  — 0=6 


4 


O— 6— O     .  =  AS^£ 

resonance  hubrid  Structure 

ABo£      .  u  O 

«2>  tricional  planar  orbital  snai>e      V     ^  A 

Smce  %  exists  as  a  resonance  v^j    u*--r^  ^ 

huirid  its  bonds  art  mtertfved fate  angular 
between  O— O  (/-48 Aj)  and  0==oC^°*/  rnolecular 

TTie  angle  i>  smaller  than  ]2o°  because     tAe  ^^fSai'r- 
Stronger  l^ne-pair-bond  pair  fepulsYorir compared  "to  b°bo^dpaK 

(g)  Hydrogen  bonding  is  one  of  three  types  of  fgjZulsitifX 

qonccA/ateAt  inter  molecular  -forceps  ; 

the  other  two  are       dipole -CXlpole  ^OfC-^S  QLf\cl  London 

dispersion  -forces 

What  is  the  specific  definition  of  a  hydrogen  bond?  Give  an  example. 

A  weak  electrostatic  attract  We -force  between  a 
hudrogen  atom  bonded  -to  a  ki'aAlu  electytDnecja+We  atom 
and  the  lo/ie  pair(sj>  °f  elecrronr  tfn  a  hicjhUj  etectrone^afiu 

atom  ,  another 

e.g.     — o— -K  •**:rA— H 

Give  three  physical  properties  of  matter  affected  by  hydrogen  bonding: 


(h)  Draw  the  molecular  shapes  of  the  following  substances: 


(i)  Methanol,  CH3OH 

H-Lo-H  ^ 
1    "  I 


H 


(ii)  Nitrous  acid  ;     HHO^       y£  =      ,  +  5+  2^  -  (g- 

.*  •• 

H— o  — N=-q 

• 


<iii)xeo2Br2     Ve  =  8  +  20?)  +  2 C7;  =  3^{€  =  17 '  €■ prs 

Xe  O-*,, 


Xe 


o 


Br 


(iv)  The  peroxide  ion^  v~=  3^  +  3 


:0- — O: 


(i)  Give  the  angles  around  the  atoms  indicated  by  the  letters  of  the  alphabet: 


o 


'120 


!20 


/ 


C3\xS.  ^  A  XCH3 
h     N   /-(CH2)37.    CH    *    CHQ/  ... 

CH3 


H 


o 


^109.5 


0)  Complete  the  following  statements 


A  Lewis  structure  is  drawn  for    0,    Molecule,   of  pO  kjCffcorfllC  )OA 
whereas  a  L&W1S  dot        rTl  fc>ol        js  draWn  for  a  mOflatomiC  iO/l 


or  a  neutral  atom. 


The  best  Lewis  structure  must  have  the  Smallest  -pOfrftal  chcjf^eS 

Lone  pairs  of  electrons  are  also  known  as  nonbondmcj  j>a\rs  op  elect ro ns 

According  to  Hund's  rule,  an  atom  in  the  ground  state  must  have    &  JflOQt )  fYlUrA. 

number  op  unpaired  elecVons' 


a  given  set  of        dejef\£f(XtZ  orbitals. 

A  diamagnetic  substance  is    "TepeR-ed  by  a    JflCtCJflfetri  C  -pi eld. 

The  highest  principal  quantum  number  in  an  atom  is         /I  — 


The  number  of  valence  electrons  in  a  triple  bond  is  <57X 


CheilflL  CCli      bonds  are  classified  as  ionic,       pO idf 


and     nonpolaf  according  to     6 1  ectf  O  n&CjO± I  Vctj 

betwezn-tht  two  atom  chtrtiicaftij  bonded -to^ethe.r 

They  are  also  classified  as  multiple  or       5  <  ^  I  &  according  to  their 

bond     order  . 


The  angles  around  the  central  atom  in  a  square  pyramidal  structure  are  and  [80 

and  the  total  number  of  these  angles  is  _  10 


Iron(lll) 


has  an  electron  configuration  of  _ 


with 


S  unpaired  electrons  in  the  Subshell 

with  I  = 


_unpaired  electrons  in  the 
The  Bohr  radius  is         Q»  5%^^ 


In  terms  of  electrons,  an  atom  of  aluminum  has  one    lXflj)Cllf£C$,  elsctfOfl  ancj 
a  molecule       of  ammonia  has  one     kfl^  JPaiT  Of  <dzdXOfiS 

electronegative  element  in  the  periodic  tabiz 


F  is  the  most 


~7f<XflS l~tl  OA/  metals  are  found  in  the  d-block  whereas  main-group 

metals  are  found  in  the    S-    and  p- blocks  

The  general  electron  configuration  of  the  valence  electrons  of  Group  14  metals  is 
KlS^Wjj1  ;  therefore  the       OXidcitio/l  FtttteS 

of  these  metals  are  +2  and   in  their     jjOflf-O  compounds. 


7 


